this resistance, it depends both on the length of the internodal stretch and on the thickness of the Ringer's film which covers this.
In some instances the value of the resting potential was found to deviate from a straight line at 16 or 20 mM KCl ( fig. 2 and 3 concentration where the normal value of the action current is plotted as 500% and that of the threshold as 100%. Black circles represent the action current height of the potassiumtreated node ( full line) and the adjacent node (dotted line).
White circles indicate the thereshold of the potassium-treated node (full line) and adjacent node (dotted line). increase of the potassium concentration, while on the neighbouring node it decreases with the increase of the concentration of up to 16 mM, above which it begins to increase gradually.
The magnitude of the action current decreased with the increase of the potassium concentration on both nodes, potassium-treated and adjacent (Hertz, 1947; Arim.oto, 1952) , which can be seen in fig. 3 and 4 . However, it is interesting that the action current suddenly disappears at the concentration of 20 mm.
Effect of polarizing potential on threshold and action current. The threshold of the node treated with potassium-rich solution was determined by a brief shock during the polarization with various magnitudes of constant voltages, the circuit of which is shown in fig. 6 . The threshold is raised by anodal polarizing FIG. 5 (left NO and Feng, 1947) . In fig. 8 , and 9 the effect of polarizing potential on the threshold of the node treated with various concentrations of calcium and barium is shown. In both cases the cathodal current always decreases the threshold and the anodal one raises it, which are quite different from the potassium effect. Between the effect of calcium   FIG. 7 . Relation between threshold, magnitude of the action current and calcium concentration.
White circles indicate threshold of the calcium-treated node (normal value as 100%), black ones magnitude of the action current (normal value as 500%0 and semicircles represent threshold of the adjacent node. and barium a small difference is noticeable.
The threshold of the calciumtreated node could not be lowered to the value less than normal by any cathodal currents, while that of the barium-treated node was lowered to 40% of the normal value by the cathodal current of 90 mV. This may be due to the difference of the accommodation between calcium and barium effects, i.e., calcium makes the accommodation faster, while barium makes it slower (Sato, unpublished).
DISCUSSION
Since the important role of potassium in the electrical properties of the membrane has been explored by Hodgkin and his collaborators (Hodgkin, 1951) , we could explain the various effects of potassium on the node according to his hypothesis.
The threshold rise of potassium-treated node is mainly ascribed to the decrease of the membrane resistance (Hodgkin, 1945; Tamasige, 1951) , while the decrease of the magnitude of the action current may be attributed to both the decrease of the membrane potential, caused by the increase of potassium in the external solution, and the decrease of the action potential overshoot, which is produced by the decrease of external sodium concentration (Hodgkin and Katz, 1949; Hodgkin, 1951) . The various changes in electrical characteristics of the adjacent untreated node can be attributed to the outwardly flowing current through this nodal membrane, which is caused by the decrease of the resting potential at the potassium-treated node. Turning to the classical experiments on whole nerves, it has been often reported that potassium causes an initial decrease of the electrical threshold of a nerve and its later increase (for reference, see Fenn, 1940) . From the standpoint of current conception, it is reasonable that a decrease of the resting potential leads to the decrease of the threshold, while the present experimental results have shown an increase in threshold, in spite of the fact that the resting potential decreased.
The only explanation of this is that, as Hodgkin (1945) stated, more currents are necessary for the excitation of the potassium-treated node than for that of the normal node because of the decrease of the membrane resistance, which leads to a threshold rise. However, according to Hodgkin and Huxley (1952) the magnitude and rate of the increase of the conductance of the membrane are dependent on the magnitude of the depolarization and the maximum value of the increased conductance is attained after a certain delay. Therefore there must be a stage, where the membrane is depolarized by rich potassium but the conductance of the membrane is not large enough for raising the threshold.
Liittgau found recently a decreased threshold in the node treated with potassium-rich solution, by measuring the threshold 30 seconds after the substitution of the solution (Luttagu, 1953) . The reason why the present authors could not find any decreased thresholds is simply due to the fact that it took several minutes to substitute the solution in our experiment, during which period the conductance of the membrane might have been increased. The difference between our result and Liittgau's of the effect of calcium on threshold can also simply be due to this difference in time of measurements.
The difference between the effect of potassium and calcium on the threshold of the neighbouring node may be attributed to the facts that in the former case MYELINATED NERVE FIBRES 305 the membrane resistance of the treated node is decreased , while that in the latter case it is increased (Tamasige, 1952) .
SUMMARY
Resting potential, threshold and action current of a myelinated nerve fibre treated with various concentrations of potassium were measured . The threshold of the potassium-treated node increased, while that of the adjacent one decreased. The action current was decreased in magnitude in both nodes . The effects of various magnitudes of polarizing potentials on these nodes were measured . The effects of calcium and barium on threshold and action current were also measured .
